Adenovirus-mediated gene transfer of herpes simplex virus thymidine kinase in an ascites model of human breast cancer.
In this study, the growth of locally disseminated breast cancer was modeled using a human breast cancer cell line, MDA-MB-435A, adapted to grow as an ascites tumor in athymic mice. Ex vivo infection of MDA-MB-435A cells with adenovirus containing the herpes simplex virus thymidine kinase gene (HSV-tk) were injected into the intraperitoneal cavity of athymic mice. Ganciclovir (GCV) treatment resulted in prolonged median survival (117 vs. 34 days, p < 0.001) compared to untreated or control animals. Adenovirus containing HSV-tk also demonstrated therapeutic activity after in vivo transduction resulting in prolongation of median survival after GCV treatment (32 vs. 25 days, p < 0.001). However, compared to ex vivo treatment, the effect was modest. In an attempt to increase survival, the viral dose was increased three-fold. Instead of prolonging survival, the increased dose resulted in more toxic deaths. Necropsy demonstrated that the most significant histologic abnormality was marked, diffuse, cytomegalic changes in the liver. Polymerase chain reaction (PCR) analysis of hepatic DNA demonstrated the presence of the virus in the affected tissue. Similar host toxicity and hepatic abnormalities were seen in non-tumor-bearing mice treated with ADV/RSV-tk plus GCV. In conclusion, adenoviral vectors can successfully transfer genes in vivo to cancer cells growing as ascites tumors. Transduction with HSV-tk followed by GCV treatment can prolong survival in this model system of disseminated disease, however toxicity can be substantial. Further refinement in targeting expression of HSV-tk will be required to enhance the therapeutic benefit.